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SYSTEM AND METHOD FOR PHARMACY ADMINISTRATION 

BACKGROUND OF THE INVENTION 

The present invention relates generally to pharmaceutical methods and systems for 
ordering and receiving prescribed medication, and in particular to methods and systems for 
providing information regarding prescribed medication and verifying that the prescribed 
medication is the medication shipped. 

Generally, a pharmacy compounds and dispenses medication based on order of a 
physician. A health care pharmacy includes other features not generally found in most general 
pharmacies. Some features include, special administrative features, provision of drugs for 
nursing stations, manufacturing of pharmaceutical preparations, preparation and revision of a 
hospital formulary, and monitoring the drug regimen of the individual patient, i.e., clinical 
pharmacy. However, the additional features provided by the health care pharmacy come with an 
increased cost in the complexity of the pharmaceutical operations. 

To assist in the reduction of the complexity of pharmaceutical operations, pharmaceutical 
administrative systems have been implemented. The conventional pharmaceutical administrative 
system allows a pharmacy to receive an order from a health care provider, such as a hospital, and 
assist the pharmacy in tilling the order. Also, some pharmaceutical administrative systems 
provide information regarding potential side effects of a particular medication. However, the 
conventional pharmaceutical administrative system is often cumbersome to operate and not 
intuitive to a pharmacist or technician operating the computer system. 

Also, generally, the conventional pharmaceutical administrative systems do not have 
"built-in checks" to assist the pharmacist or health care provider in dispensing or preparing 
prescribed medication. For instance, medications such as intravenous (IV) solutions require a 
specific mixture of ingredients. The incorrect amount of one ingredient, the wrong ingredient 
added to the IV solution or a combination of ordered ingredients that has unintended results may 
prove to be hazardous to the patient receiving the medication. Also, once an IV solution is 
prepared by the health care provider pharmacy, the health care provider upon receipt of the IV 
solution relies on the label on the IV solution to identify the medication. In other words, no 
safeguard to verify the contents of the IV solution is provided to ensure that the medication 
ordered by the health care provider is "actually" the medication shipped. 

Furthermore, conventional pharmaceutical administrative systems are often limited in the 
information provided to the pharmacy and the health care provider regarding the potential risks 
and problems associated with a particular medication. For instance, an IV solution may contain 
high concentrations of an ingredient that if conveyed to the health care provider may cause the 
health care provider to order another medication. Alternatively, the health care provider may just 
want to customize the concentrations or ingredients of a medication based on the information 
about the particular medication. 
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1 Accordingly, there is a need for pharmaceutical administrative systems and methods in 

providing flexibility, without increased complexity, to the health care provider pharmacy in 
ordering and dispensing medication. Also, the pharmaceutical administrative systems and 
methods need to verify and provide safeguards to the health care provider to ensure that the 

5 medication is properly received and administered. Furthermore, the pharmaceutical 

administrative systems and methods should provide relevant information for a particular 
medication and the ability to customize the medication. 

SUMMARY OF THE INVENTION 
10 The present invention provides a pharmaceutical administrative system and method for 

performing a variety of pharmaceutical operations including preparing and dispensing 
medication. According to the present invention, the pharmaceutical administrative system is 
provided and comprises a pharmacy network and a service center network. The pharmacy 
network includes a pharmacy server and at least one pharmacy client system, the at least one 
15 pharmacy client system configured to accept and process orders for medications. The service 
center network includes a service center server and a service center client system, the service 
center network coupled to the pharmacy network and configured with a global database including 
a plurality of formulary records. In the embodiment described, the service center server supplies 
the pharmacy server at least one of the plurality of formulary records upon request by a pharmacy 
20 client system when an order is processed. 

In another aspect, a pharmacy client system receiving and processing orders for medication 
is provided. The pharmacy client system comprises an order maintenance unit configured to 
create an order for medication for at least one customer and at least one patient and a formulary 
unit coupled to the order maintenance and presenting information about the medication to the 
25 order maintenance unit. The pharmacy client system also includes a customer unit coupled to 
the order maintenance unit and presenting information relating to contact and purchasing 
information for the at least one customer ordering the medication and a patient unit coupled to 
the order maintenance unit and the customer unit and presenting information relating to contact 
and medical information for the at least one patient. In the embodiment described, the order 
30 maintenance unit is configured to modify the ingredients of the medication and to validate the 
modifications to the ingredients of the medication. 

In another embodiment, in a pharmaceutical administrative system, a method of dispensing 
medication comprises creating a record for an order for a medication, retrieving information 
regarding the medication, generating a medication specific label including information about the 
35 medication, and validating the order for the medication. 

Many of the attendant features of this invention will be more readily appreciated as the 
same becomes better understood by reference to the following detailed description considered 
in connection with the accompanying drawings. 
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1 DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a block diagram of one embodiment of a pharmaceutical administrative 
system of the present invention; 

FIG. 2 illustrates a block diagram of one embodiment of a pharmacy client system of the 
5 present invention; 

FIG. 3 illustrates a flow diagram of one embodiment of an overview process of dispensing 
medication by a pharmaceutical administrative system of the present invention; and 

FIG. 4 illustrates a flow diagram of one embodiment of detailed process of verifying 
medication ordered by the pharmaceutical administrative system of the present invention. 

10 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates a block diagram of one embodiment of the pharmacy administrative 
system of the present invention. The pharmacy administrative system includes a pharmacy 
network 1 1 and a service center network 21 . In one embodiment, the pharmacy network 1 1 and 

1 5 service center network 21 are geographically located in different places and are coupled together 
via an Internet connection through network devices, such as routers or switches. The Internet 
connection might comprise telephone lines. ISDN lines. DSL lines, cable connections and the 
like. In one embodiment, the pharmacy network and the service center network are individual 
local area networks each having a router that is coupled to an Intranet through a leased line 

20 connection such as a T-l type secure connection. In yet another embodiment, the connection is 
a modem connection between individual computers on the respective pharmacy and service 
center networks. 

The pharmacy network 1 1 and the service center network 21 are each an interconnection 
of computing devices. The computing devices in the pharmacy network include a pharmacy 

25 server 13 and pharmacy client systems 15a-15d. The computing devices in the service center 
network 21 include a service center server 23 and service center client systems 25a-25c. For 
illustrative purposes, the number of pharmacy client systems and service client systems is limited, 
as it should be recognized that the number of computing devices may be exceedingly numerous. 
The pharmacy client systems 1 5a-d and the service center client systems 25a-25c are computing 

30 devices such as personal computers, workstations, hand-held computers and the like. 

The pharmacy server 13 is coupled and communicates with the pharmacy client systems 
1 5a- 1 5d over a local area network or a wide area network, using a wired communication media, 
such as coaxial cables or optical fibers or a wireless media, such as radio frequency (RF) 
communications. Similarly, the service center server 21 is coupled and communicates with the 

35 service center client systems 25a-25c over a local area network or a wide area network, using a 
wired communication media, such as coaxial cables or optical fibers or a wireless media, such 
as radio frequency (RF) communications. 

In one embodiment, the pharmacy client systems 15a-15d are included or inside other 
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1 networks mutually exclusive of the pharmacy network 1 1 . Similarly, in one embodiment, the 

service center client systems 25a-25c are inside other networks mutually exclusive of the service 
center network 1 1 . These other networks include other intranets or enterprise computing 
systems. Alternatively, these other networks include different network segments of the Internet. 

5 Furthermore, although the pharmacy administrative system in FIG, 1 illustrates one pharmacy 

network and one service center network, additional pharmacy and service center networks could 
be included. Moreover, the additional pharmacy networks could be grouped and coupled to one 
or more service center networks. 

The pharmacy server 1 3 handles transactions between the pharmacy client systems 1 5a-d 

10 and the pharmacy server 13. Specifically, the pharmacy server is configured to receive and 
process information from the pharmacy client systems. The information includes orders or 
requests for a specific type of medication or medications for a particular customer or patient. 
Also, the information includes details concerning the particular customer or patient. Medication 
orders that are placed by the pharmacy client system 1 5a- 1 5d are transmitted to pharmacy server 

15 13. The pharmacy server 13 then handles transactions between the pharmacy network 11 and one 
or more service center networks for processing of the medication orders. 

Similar to the pharmacy server 13, the service center server 23 handles transactions 
between the service center network 2 1 and one or more pharmacy networks. The service center 
server receives the medication orders from the pharmacy server 1 3 and transmits information to 

20 the pharmacy server 13 to assist and permit the pharmacy server 13 to satisfy or dispense the 
medication orders. The information transmitted by the service center includes formulary, 
customer, patient and other various information pertaining to the order, such as shipping or 
handling instructions. 

In one embodiment, the service center server 23 includes a mass storage device 27 for 
25 storing a global database. However, although described separately, the mass storage device 27 
can be included in the service center server 23. The mass storage device may take the form of 
a hard disk drive, a redundant array of independent disks (RAID), or a group of disk also known 
as "just a bunch of disks" (JBOD). The global database includes information pertaining to one 
or more pharmacy networks, such as records of the transactions between the service center 
30 network 21 and the pharmacy network 11. The global database further includes specific 
information concerning a particular request or order from a particular pharmacy for a particular 
patient and/or customer as well as formulary information for a customer of a specific pharmacy. 
Hence, the service center network 21 acts as a central repository of information for one or more 
pharmacy networks. 

35 Similar to the service center server 23, the pharmacy server 13 also includes a mass 

storage device 17 that may take the form of a hard disk drive, a RAID, or JBOD. However, 
although described separately, the mass storage device 1 7 can be included in the pharmacy server 
13. The mass storage device 17 stores a local database that contains information, specifically 
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1 replicated information for a given pharmacy from the service center server. The local database 

also includes information on the availability and identity of the service center network 21 and 
other service center networks. Therefore, the local database acts as a "fail-safe" database to 
handle transactions from the pharmacy clients 1 5a- 1 5d, if the service center network 2 1 becomes 

5 unavailable. 

In one embodiment, the pharmacy administrative system also includes a backup network 
31. The backup network 31 includes a backup server 33. In one embodiment, the backup 
network also includes a network device, such as a router or switch, coupling the backup network 
to the pharmacy network 1 1 and the service center network 2 1 , The backup network 3 1 ensures 
10 that the pharmacy network is able to operate if the service center network is unavailable for a 
predetermined time period. The backup server receives data from the service center network. 
The data is replicated data of information pertaining to one or more pharmacy networks. The 
backup server is configured to identify and categorize the data from the service center network 
for a specific pharmacy network. The backup server is further configured to transmit copies of 
15 the data subset to that specific pharmacy network. 

The backup server repeatedly updates the pharmacy networks as often as updates of data 
from the service center is provided to the backup network. In the event that a connection is lost 
between the service center and the pharmacy network, the pharmacy network is capable of 
operating autonomously and with a minimal loss of data. The loss of data is limited to the last 
20 update of data provided by the backup network. Also, the backup network is capable of acting 
as a replacement for the service center until connection between the pharmacy network and the 
service center network is once again re-established. 

Turning now to FIG. 2, a block diagram of one embodiment of a pharmacy client system 
of the present invention is shown. The pharmacy client system of the present invention is 
25 configured to place a medication order. In the process of placing the medication order, which 
is transmitted to the pharmacy server 13, the pharmacy client system requires specific 
information relating to the customer, patient or formulary . The pharmacy client system is capable 
of obtaining the required specific information through manual input. Likewise, the pharmacy 
server 13 is also capable of obtaining the required specific information by retrieving the 
30 information from the local database. However, preferably, the required information is provided 
by the pharmacy server 13 in which the pharmacy server retrieves the information from the 
global database in the service center network 2 1 . 

The global database contains information that assist a health care provider pharmacy with 
transactions necessary for performing pharmaceutical operations. The information in the global 
35 database is in the form of a series of records. The pharmacy client system includes five 
operational units to manage the information or records from the global database and to handle 
transactions between pharmacy client systems and the pharmacy server 1 3 . The four operational 
units are order maintenance unit 41, patient unit 43, customer unit 45 and formulary unit 47. 
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Instructions and data, i.e.. input, are provided to the four operational units by the pharmacy 
client systems through various interfaces. In one instance, input is entered through one or more 
user-interface windows or screens on a pharmacy client system responding to events or actions 
performed by a keyboard or touch-screen and a mouse. Input can also be entered through remote 
devices by wired or wireless modems and remote sites through network connections, such as 
through the Internet. 

The order maintenance unit 4 1 is configured to receive input and provide information for 
an order of a specific medication or a group of medications. Specifically, the order maintenance 
unit 4 1 is configured to define and provide specific information for a specific order. For instance, 
the order maintenance unit 4 1 is configured, in one embodiment, to define electrolyte information 
for an order, such as setting acetate and chloride percentages, defining whether the cation is 
sodium or potassium, defining whether the calcium used is CaCl or CaGlu and defining base 
elements to be added to the order. Each order creates a record that is stored in the global 
database. 

The order maintenance unit 41 is also configured to assign miscellaneous information, 
such as handling, shipping, and administrative instructions for a specific order. The order 
maintenance unit 41 is further configured to provide a list of ingredients that make up a particular 
order. The order maintenance unit is also able to request for an order, carbohydrates and lipids, 
protein and ingredients by calories. In one embodiment, proprietary or pre-existing interfaces, 
such as a flat or otherwise pre-formatted file uploaded to the pharmacy client systems, are also 
capable of providing entries to place an order for a medication. 

The order maintenance unit 41 is also configured with a search engine to retrieve 
information about a particular order or orders. The search engine by using a search term or 
parameter such as a patient's name, identification number or customer is configured to retrieve 
the associated record for the particular order or orders. 

As shown in FIG. 2, the order maintenance unit 41 is coupled to the patient unit 43 and 
the customer unit 45. The patient unit 43 manages information about individual patients. For 
instance, patient information includes physical and medical information of a patient such as 
current medications, allergies, personal contact and admission information and physician contact 
information. The patient information further includes demographic information relating to the 
patient's date-of-birth, family status, age, gender and the like. The patient unit 43 is also 
configured with a search engine to retrieve information about a particular patient, i.e., a patient 
profile. The search engine by using a parameter such as a patient's name, identification number 
or customer is configured to retrieve the associated record. Patient information is stored as 
records in the global database. When a new patient, i.e., a patient previously unknown to the 
pharmacy administrative system, requires a medication, a new record is created and stored in the 
global database by the patient unit. 

The customer unit 45 manages information about specific health care provider using the 
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1 services of a specific pharmacy and thereby conducting transactions with a specific pharmacy 

network. The customer unit maintains and manages records of contact, billing, shipping and IV 
solution vendor information for a particular customer, such as a clinic or hospital. Also, the 
customer unit is configured to create, modify and remove formulary items and ingredients related 
5 to the formulary items that a customer can order. Information concerning shelf lives and dose 

range limits for each formulary item is also provided by the customer unit. The customer unit 
45 is further configured to create, modify and remove administration and handling instructions 
for a particular customer. Any cross reference list defining names for formulary items which a 
customer uses and frequency of administration of a medication to a patient can be accomplished 
10 by the customer unit. 

Similar to the patient unit 43. the customer unit 45 is also configured with a search engine 
to retrieve a customer profile, i.e., information about a particular customer. The search engine 
by using a parameter such as a customer's name, identification number is configured to retrieve 
the associated record. Also, similar to the patient unit, customer information is stored as records 
1 5 in the global database. Likewise, when a new customer, i.e., a customer previously unknown to 
the pharmacy administrative system, requires a medication, a new record is created and stored 
in the global database by the patient unit. 

The formulary unit 47 manages information and calculations concerning medication 
ordered by a specific pharmacy. Additionally, the formulary unit is configured to perform 
20 therapeutic checks. The formulary unit is further configured to create, modify and remove 
records regarding specific drug information (drug category, dosage form, route of administration, 
and specific gravity), limits (shelf life and minimum and maximum dose levels), electrolyte and 
salt content information, dilution levels of a specific medication and national drug code (NDC) 
information. In one embodiment, the formulary unit provides conversion algorithms for 
25 converting one unit to another unit, i.e., milliliter to kilocarlorie. Similar to the patient unit, 
the formulary unit also includes a search engine to retrieve information about a particular 
medication for a particular order. The search engine by using parameters such as formulary 
names, categories, or drug codes is configured to retrieve the associated record. 

In one embodiment, the pharmacy client system also includes a security unit 49. The 
30 security unit validates or confirms access to one of the other four operational units of the 
pharmacy client system. The security unit 49 is configured to assign unique numeric 
identification to users of the pharmacy client systems. Through authentication schemes, such as 
login or password procedures, the security unit 49 maintains the integrity of the pharmacy client 
systems and the information maintained therein. The operational units, although described 
35 separately, can be configured as a single unit or as a single computing device with a software 
program incorporating the before mentioned units. 

FIG. 3 illustrates a flow diagram of one embodiment of operating the pharmacy 
administrative system of the present invention. In step 101, an order is prepared through the 
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1 pharmacy network. In step 1 03, a customer is selected. In one embodiment, a patient is selected 

and an associated customer is automatically determined and selected. In step 105. customer 
information is gathered from the customer unit. In step 107. based on the order, specifically the 
drug being ordered, the formulary unit identifies ingredients within the specific drug. In step 1 09, 

5 the option is provided to customize the order and any information related to the order such as the 

ingredients of the drug or customer contact information. Based on the order and any 
customization of the order, the order maintenance unit validates the order using a subroutine or 
sub-process as shown in FIG. 4. In step 111, the order maintenance unit determines if the order 
is valid or invalid. If the order is validated, then the order proceeds along in which a medication 

1 0 specific label can be generated or a solubility curve can be viewed and then the process ends once 
the order is placed. 

However, if, in step 111, the order maintenance unit does not validate the order, then in 
step 1 13, the order maintenance unit can be commanded by the user, e.g.. the pharmacist, to 
override the invalidation. As a result, a medication specific label can be generated or a solubility 

1 5 curve can be viewed and then the process ends once the order is placed. However, if in step 1 13, 
the invalidation is not overridden, then the order maintenance unit notes the improper entries and 
provides re-entry of the information, in step 115. Once the re-entry of information is complete, 
the process repeats by once again validating the order in step 111. 

Turning back again to the order maintenance unit 41 of FIG. 2, the order maintenance unit 

20 is further configured to provide additional safety and convenience features for the pharmacy 
administrative system. These features include generating medication specific labels, especially 
for intravenous (IV) solutions, for customers or patients and notifying and warning a user, such 
as a pharmacist, at a pharmacy client system concerning potential problems or issues with a 
medication ordered. 

25 In one embodiment, the order maintenance unit is further configured to permit 

customization of ingredients to a medication based on their caloric content. The order 
maintenance unit allows for the selection of the amount of carbohydrates, lipids, proteins, types 
of proteins and formulary items. Once selections have been made for a particular medication for 
an order, the order maintenance unit is capable of balancing the order. Balancing the order 

30 ensures that no errors have been made in the customization of the medication. If the medication 
does not balance, the order maintenance unit notifies and warns the user, e.g., the pharmacists, 
that an error in the customized medication has occurred. 

In one embodiment, the validation of the medication includes balancing electrolytes in a 
medication. An electrolyte is a material that conducts an electric current when it is fused or 

35 dissolved in a solvent, usually water. Electrolytes are composed of positively charged species, 
called cations, and negatively charged species, called anions. For example, sodium chloride 
(NaCl) is an electrolyte composed of sodium cations (Na+) and chlorine anions (C1-). 

As such, the order maintenance unit is configured to allow for the selection of the amount 
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of acetate to chloride ratio, cation preference and calcium preference. Once selections have been 
made for a particular medication for an order, the order maintenance unit validates, i.e., balances 
the order. Balancing the order ensures that no errors have been made in the selection of the 
electrolytes in the medication. If the medication does not balance, the order maintenance unit 
notifies and warns the user, e.g., the pharmacists, that an error in the selection of the electrolytes 
has occurred. In one embodiment, the global database contains default values for the electrolytes 
for a specific medication that are initially used by the order maintenance unit. 

For an order, the order maintenance unit 41 generates a medication specific label based 
on the information stored in the global database. The medication specific label is outputted or 
printed through a conventional printer. The medication specific label is then affixed to the 
medication ordered. The medication specific label identifies particular information about the 
medication, such as ingredients, and other information such as customer and patient names. For 
IV solutions, in particular, information is provided on the medication specific label concerning 
mixture of ingredients, compatibility of ingredients, temperature and precipitation warnings, drug 
interactions and pH requirements. 

Also, for an intravenous solution, additional validation operations can be performed to 
ensure the integrity and accuracy of the medication based on the medication specific labels. In 
one embodiment, a refractive index of an IV solution is calculated and the calculated refractive 
index is stored in the global database. The order maintenance unit then retrieves the calculated 
refractive index from the global database for the specific medication and order. Furthermore, the 
order maintenance unit generates a medication specific label containing the refractive index for 
the IV solution thereon. 

Hence, once the medication specific label is affixed to the IV solution, a pharmacy or any 
customer, such as a hospital, can verify the integrity of the IV solution. For instance, the 
pharmacy or hospital can measure the refractive index of the IV solution and compare the 
measured refractive index to the printed refractive index on the medication specific label. If the 
indexes match, then the pharmacy or hospital can be assured that the IV solution is as labeled. 
However, if the indexes do not match then the pharmacy or hospital is alerted to the fact that the 
IV solution is wrongly labeled and thus should not be used. 

In one embodiment, flame photometry is used for intravenous solution to establish the 
presence or absence of an element, potassium. Flame photometry is used to calculate the level 
of potassium in an IV solution and the calculated level of potassium is recorded in the global 
database for the IV solution. The order maintenance unit retrieves the calculated flame 
photometry from the global database for the specific medication, i.e., the IV solution, and for a 
specific order. Furthermore, the order maintenance unit generates a medication specific label 
containing the calculated level of potassium for the IV solution thereon. 

Hence, the pharmacy can verify the level of potassium in the IV solution. In one 
embodiment, when the medication reaches its destination, i.e., a hospital, the hospital can verify 
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the level of potassium in the IV solution. For instance, the hospital or pharmacy can measure the 
level of potassium using a standard test station and compare the measured level of potassium to 
the printed level of potassium on the medication specific label. Therefore, if the levels match, 
then the hospital or pharmacy can be assured that the IV solution is as labeled. If the levels do 
not match, the hospital or pharmacy can make an informed determination if the level of 
potassium in the IV solution is acceptable. 

The extent to which a component can be separated from solution can be determined from 
the solubility product constant obtained by determining the quantity of dissolved substance 
present in a known amount of saturated solution. This value is known as the solubility. The 
solubility can be drastically altered merely by adding to the solution any of the ions that make up 
the precipitate. Although solubility can be altered over a wide range, the solubility product itself 
remains practically constant over this same range. The solubility is critical because an IV 
solution that precipitates can extremely harmful to a patient. 

Where a medication being ordered contains phosphate and/or calcium, in one embodiment, 
the order maintenance unit is configured to create and view solubility curves for a selected brand 
of amino acid, dextrose, and drug additive. The order maintenance unit receives data set entries 
to identify the amino acid, dextrose and drug additive and to define the amount or percentages 
of each item. Once the data set entries have been assigned for a particular medication for an 
order and during a validation of the order, the order maintenance unit is capable of generating a 
calcium phosphate solubility curve based on the data set entries. 

In one embodiment, a graphical representation of the calculated calcium phosphate 
solubility curve is displayed or plotted and presented to the pharmacy client system via a user 
interface screen or window. In a further embodiment, a printout of the calculated calcium 
phosphate solubility curve is provided to a user of the pharmacy client system. As such, a 
printout of the calculated calcium phosphate solubility curve can be included in a patient's chart 
or file. In another embodiment, a calcium phosphate solubility curve is determined by examining 
the global database for curve data that matches or closely matches the percentages of the selected 
amino acid, dextrose, and drug additive. In one embodiment, other calcium phosphate solubility 
curves within the range of the calculated calcium phospheite solubility curve that are stored in the 
global database are identified and are available to the order maintenance unit to be selectively 
viewed. 

The amount of calcium phosphate in the medication for the order is then determined by 
the order maintenance unit. If the amount of calcium phosphate is above the calcium phosphate 
solubility curve, then the calcium phosphate will cause precipitation, i.e.. the process of 
producing a separable solid phase within a liquid medium. Therefore, the order maintenance unit 
notifies and warns the user, e.g.. the pharmacists, that an error in the amount of calcium 
phosphate in the medication has occurred. 

In one embodiment, in the event a calcium phosphate solubility curve cannot be identified. 
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the ratio of calcium to phosphate is determined. The ratio of calcium to phosphate is then 
compared to a predetermined acceptable amount of calcium and phosphate for the medication 
from the global database. As such, if the ratio of calcium to phosphate exceeds the acceptable 
amount of calcium and phosphate, the order maintenance unit notifies and warns the user that an 
error has occurred. The error being that the amount of calcium phosphate in the medication is 
too high. Although the order maintenance unit will notify and warn a user regarding an error in 
the validation of the order, the order maintenance provides the user the ability to override, i.e., 
disregard, the error. 

Referring now to FIG. 4, a How diagram of one embodiment of a sub-process for 
validating an order for a medication or medications is shown. In step 201, the sub-process 
determines if the electrolyte preferences of the medication have been modified. If, in step 201, 
the sub-process determines that the electrolyte preferences of the medication have been modified, 
then the order is balanced in step 203 and, in step 205, the sub-process determines if the order 
balances. For instance, the amount of acetate to chloride ratio is evaluated and compared to a 
predetermined acceptable value for the amount. If the ratio exceeds the acceptable value, the 
sub-process notes the problem and issues a warning, in step 207, and then the sub-process ends. 
If, in step 20 1 , the sub-process determines that the electrolyte preferences of the medication have 
not been modified, then the process continues to step 209. Likewise if, in step 205, the sub- 
process determines that the order balances, then the process continues to step 209. 

In step 209, the sub-process determines if the caloric content of the medication has been 
modified, then the order is balanced in step 21 1 and, in step 213, the sub-process determines if 
the order balances. For instance, the amount of lipids is evaluated and compared to a 
predetermined acceptable value for the amount for the prescribed medication. If the amount of 
lipids exceeds the acceptable value, the sub-process notes the problem and issues a warning, in 
step 207, and then the sub-process ends. If, in step 209, the sub-process determines that the 
caloric content of the medication has not been modified, then the process continues to step 215. 
Likewise if, in step 213, the sub-process determines that the order balances, then the process 
continues to step 215. 

In step 215, the amount of calcium and phosphate in the medication is determined. If no 
calcium or phosphate are in the medication, then the process continues to step 221 . In step 215, 
based on the amount of calcium and phosphate determined, the calcium phosphate solubility 
curve is calculated in step 217. In step 219, calcium phosphate solubility of the medication is 
identified and compared to the calculated calcium phosphate solubility curve. If the amount of 
calcium phosphate exceeds or above the calculated phosphate solubility curve, the sub-process 
notes the problem and issues a warning, in step 207, and then the sub-process ends. If, in step 
219, the sub-process determines that the amount of calcium phosphate is below or on the 
calculated phosphate solubility curve, then the process continues to step 221. 

In step 221 , the process determines the refractive index for the IV solution by calculation 
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as described above. The process then, in step 223, determines the level of potassium in the IV 
solution by calculation as described above. In step 225, the process generates a medication 
specific label including the calculated refractive index and the calculated level of potassium of 
the IV solution. In step 227. physical tests are performed. In one embodiment, as described 
above, a physical test is performed by a pharmacy or a customer, such as a hospital, to determine 
the refractive index of the IV solution. In one embodiment, also described above, a physical test 
is, also or alternatively, performed by the pharmacy or hospital to determine the potassium level 
of the IV solution. In one embodiment, the pharmacy or hospital uses flame photometry to 
determine the potassium level of the IV solution. Once the physical tests are completed, the 
pharmacy or hospital compares the results of the physical tests to the information on the 
medication labels, e.g., the potassium level and/or the refractive index, in step 229 and then the 
sub-process ends. Subsequently, if the results of the physical tests do not match the information 
on the medication labels, then the pharmacy or hospital is able to take the appropriate action, 
such as not using and re-ordering or re-make the IV solution. 

Accordingly, the present invention provides a pharmaceutical administrative system and 
methods that provide increased flexibility in features with greater safeguards. Although this 
invention has been described in certain specific embodiments, many additional modifications and 
variations would be apparent to those skilled in the art. It is therefore to be understood that this 
invention may be practiced otherwise than as specifically described. Thus, the present 
embodiments of the invention should be considered in all respects as illustrative and not 
restrictive, the scope of the invention to be determined by the appended claims and their 
equivalents rather than the foregoing description. 
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CLAIMS 

1 . A pharmaceutical administrative system comprising: 

a pharmacy network including a pharmacy server and at least one pharmacy client system, 
the at least one pharmacy client system configured to accept and process orders for medications; 
and 

a service center network including a service center server and a service center client 
system, the service center network coupled to the pharmacy network and configured with a global 
database including a plurality of formulary records: 

wherein the service center server supplies the pharmacy server at least one of the plurality 
of formulary records upon request by a pharmacy client system when a order is processed. 

2. The pharmaceutical administrative system of claim 1 wherein the global database 
further includes a plurality of order records, each order record including order information for 
an order accepted and processed by the at least one pharmacy client system. 

3. The pharmaceutical administrative system of claim 1 wherein the global database 
further includes a plurality of customer records, each customer record including contact and 
formulary information for at least one customer. 

4. The pharmaceutical administrative system of claim 2 wherein the global database 
further includes a plurality of patient records, each patient record including contact information 
and medication history for at least one patient. 

5. The pharmaceutical administrative system of claim 3 wherein the pharmacy client 
system is further configured to generate medication specific label containing medication 
identification information. 

6. The pharmaceutical administrative system of claim 5 wherein the pharmacy client 
system is configured to provide updates to the patient, customer, and formulary records in the 
global database. 

7. The pharmaceutical administrative system of claim 6 wherein updates to the 
formulary records include modification to the ingredients of the medication. 

8. The pharmaceutical administrative system of claim 7 wherein updates to the 
modification to the ingredients of the medication include changes to amounts of caloric content 
in the medication. 
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9. The pharmaceutical administrative system of claim 7 wherein updates to the 
modification to the ingredients of the medication include changes to amounts and preferences of 
electrolytes in the medication. 

10. The pharmaceutical administrative system of claim 7 wherein the pharmacy client 
system is configured to verify the updates to the formulary records in the global database. 

11. The pharmaceutical administrative system of claim 7 wherein the medication 
specific label is for an intravenous solution and the medication identification information 
includes a refractive index associated with the intravenous solution. 

12. The pharmaceutical administrative system of claim 7 wherein the medication 
specific label is for an intravenous solution and the medication identification information 
includes a level of potassium associated with the intravenous solution. 

13. The pharmaceutical administrative system of claim 7 wherein the pharmacy client 
system is configured to generate a calcium phosphate solubility curve for an order accepted and 
processed by the at least one pharmacy client, 

14. The pharmaceutical administrative system of claim 6 further comprising a backup 
network including a backup server, the service center server replicating records of orders for 
medication and providing the records replicated to the backup server, the backup server storing 
the records replicated in a backup database and providing access to the backup database by the 
pharmacy network when the service center network is not available for a predetermined amount 
of time. 

15. The pharmaceutical administrative system of claim 6 wherein the pharmacy server 
is configured with a local database containing a subset of formulary records of the plurality of 
formulary records in the global database that specifically pertains to the pharmacy network. 

16. A pharmacy client system receiving and processing orders for medication, the 
pharmacy client system comprising: 

an order maintenance unit configured to create an order for medication for at least one 
customer and at least one patient; 

a formulary unit coupled to the order maintenance and presenting information about the 
medication to the order maintenance unit; 

a customer unit coupled to the order maintenance unit and presenting information 
relating to contact and purchasing information for the at least one customer ordering the 
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medication; and 

a patient unit coupled to the order maintenance unit and the customer unit and presenting 
information relating to contact and medical information for the at least one patient; 

wherein the order maintenance unit is configured to modify the ingredients of the 
medication and to validate the modifications to the ingredients of the medication. 

17. The pharmacy client system of claim 16 wherein the medication is an intravenous 
solution. 

18. The pharmacy client system of claim 17 wherein the order maintenance unit is 
configured to validate the modifications to the ingredients by generating a calcium phosphate 
solubility curve for the medication. 

19. The pharmacy client system of claim 18 wherein the order maintenance unit is 
further configured to determine calcium and phosphate content in the medication and to compare 
the calcium and phosphate content to the calcium phosphate solubility curve for the medication. 

20. The pharmacy client system of claim 19 wherein the order maintenance unit is 
further configured to provide a warning when the calcium and phosphate content does not match 
the calcium phosphate solubility curve for the medication. 

21. The pharmacy client system of claim 20 wherein the order maintenance unit is 
configured to generate medication specific labels for the medication. 

22. The pharmacy client system of claim 21 wherein the medication specific labels for 
the medication includes information about a refractive index of the intravenous solution. 

23. The pharmacy client system of claim 22 wherein the medication specific labels for 
the medication includes information about a level of potassium in the intravenous solution 
calculated using flame photometry. 

24. The pharmacy client system of claim 23 wherein the modifications to the 
ingredients of the medication includes modifications to caloric content of the medication. 

25. The pharmacy client system of claim 24 wherein the order maintenance unit is 
configured to validate the modifications to the caloric content in the medication by comparing 
the modifications to predetermined amounts of caloric content in predefined medications. 
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26. The pharmacy client system of claim 23 wherein the modifications to the 
ingredients of the medication includes modifications to electrolytes in the medication. 

27. The pharmacy client system of claim 26 wherein the order maintenance unit is 
configured to validate the modifications to the electrolytes in the medication by comparing the 
modifications to predetermined amounts of electrolytes in predefined medications. 

28. In a pharmaceutical administrative system, a method of dispensing medication 
comprising: 

creating a record for an order for a medication; 
retrieving information regarding the medication; 

generating a medication specific label including information about the medication; and 
validating the order for the medication. 

29. The method of dispensing medication of claim 28 wherein the medication is an 
intravenous solution. 

30. The method of dispensing medication of claim 29 wherein generating a medication 
specific label includes a refractive index of the intravenous solution. 

3 1 . The method of dispensing medication of claim 29 wherein generating a medication 
specific label includes a level of potassium of the medication determined by using flame 
photometry. 

32. The method of dispensing medication of claim 30 further comprising: 

testing the intravenous solution to determine the refractive index of the intravenous 

solution; and 

comparing the refractive index of the intravenous solution included with the 
generated medication specific label to the determined refractive index of the intravenous solution 
tested. 

33. The method of dispensing medication of claim 3 1 further comprising: 

testing the medication to determine the level of potassium of the medication; and 
comparing the level of potassium of the medication included with the generated 
medication specific label to the determined level of potassium of the medication tested. 

34. The method of dispensing medication of claim 33 wherein testing the medication 
to determine the level of potassium of the medication is performed by using flame photometry. 
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35. The method of dispensing medication of claim 29 wherein validating of the order 
comprises balancing caloric content of the medication. 

36. The method of dispensing medication of claim 29 wherein validating of the order 
comprises balancing percentages of electrolytes in the medication. 

37. The method of dispensing medication of claim 29 further comprising modifying 
ingredients in the medication. 

38. The method of dispensing medication of claim 29 wherein validating of the order 
comprises: 

determining quantities of calcium and phosphate in the medication; 
calculating the ratio of calcium to phosphate; 

comparing the ratio to predetermined amounts calcium and phosphate for the medication. 

39. The method of dispensing medication of claim 29 wherein validating of the order 
comprises: 

determining quantities of calcium and phosphate in the medication; 

determining percentages of amino acid, dextrose and drug additive in the medication; 

identifying predetermined calcium phosphate solubility curve data based on the 
percentages of amino acid, dextrose and drug additive in the medication; 

generating a graphical representation of the calcium phosphate solubility curve data 
identified; and 

plotting the amount of calcium to the amount of phosphate relative to the graphical 
representation of the calcium phosphate solubility curve. 

40. The method of dispensing medication of claim 38 further comprising: 
identifying other predetermined calcium phosphate solubility curve data similar to the 

predetermined calcium phosphate solubility curve data identified based on the percentages of 
amino acid, dextrose and drug additive in the medication; 

selectively generating a graphical representation of one of the other calcium phosphate 
solubility curve data identified. 
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